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Introduction
Although still relatively small in comparison to trade in goods, EU countries' trade in business services has been extremely dynamic in recent years. The share of services exports in total production of business and other commercial services has been steadily increasing and crossborder services export values have more than doubled since the early 2000s, thanks to technological advances and market liberalisation. At the same time, aggregate data reveal significant differences in the export performance of services across major European countries. France and Belgium. However, the roots of these differences are largely unknown. In this paper, we study the role of firm heterogeneity within and across countries in shaping these diverging dynamics of service exports in Belgium, France, Germany and Spain. To the best of our knowledge, this is the first paper that addresses this issue using a relatively homogeneous firm level database of service exporting firms across four countries.
The starting point of our analysis is the harmonisation of the underlying micro data to ensure comparability of results both across countries and over time. We focus on other services exports during the years 2003 to 2007 given that all countries have information on these services and no breaks occur in the mode of data collection during that period.
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Descriptive statistics across countries nevertheless reveal profound differences. For instance, Spain has by far the largest number of exporting firms which on average tend to export relatively small values. In contrast, in Germany significantly fewer firms are engaged in services exports, although they trade greater volumes on average. Moreover, we observe striking differences in the sector composition of service exporters where Germany stands out with over 40% of firms belonging to the manufacturing sector. In the descriptive analysis we document further differences in terms of firms' average export portfolio, entry, exit, and survival rates, as well as the degree of concentration of service exporting activities. For instance, we find the highest degree of concentration of service exports among firms in France and this concentration further increased during the sample period. Moreover, in contrast to the other countries, net entry in France is negative and new exporters display the lowest survival probability in the foreign market.
The empirical analysis then proceeds in two steps. First, we investigate determinants of the level of bilateral exports. Besides decomposing bilateral exports into different margins, we assess the sensitivity of these margins with respect to gravity-type proxies for transaction costs and market size and further analyse how responses vary across firms belonging to different size classes to account for the pronounced heterogeneity in firms' activities in Belgium, France, Germany, and Spain. Across all countries, we find that the number of firms exporting to a country explains most of the variation in exports across destination markets.
Consistent with previous studies (see, for example, Bernard et al. (2011) for goods exports and Breinlich and Criscuolo (2011) for UK service exports) we find market size to have a positive impact and distance to have a negative impact on the variation of export sales. We find that this negative relationship is mainly driven by fewer firms being able to export to more distant markets; this effect is particularly strong for Belgium and Spain. In addition, we find that the sensitivity to foreign market GDP increases with firm size. This is consistent with the hypothesis that larger firms are better able to face higher demand and stronger competitiveness in large markets, which is especially pronounced for German service exports. The structure of the paper is as follows. Section 2 describes the harmonisation of the data sets and presents key descriptive statistics. In Section 3 we disentangle the drivers of the cross-sectional variation. In Section 4 we analyse the growth rates and Section 5 concludes. In addition, comparability of datasets across the four countries may be hampered by differences in terms of service definitions as well as country coverage. 3 We address such concerns by harmonising the data set along these dimensions. First, we focus on services that are available in all of our four countries. We therefore focus on the Balance of Payments category "Other Services" excluding financial and insurance services. Moreover, "Merchanting" services are not part of the analysis since this information is not available for all countries. Even after restricting the country samples to these service types, there are differences across countries in terms of individual service definitions; more specifically, some countries have more disaggregated services codes than others (see Table A1 ). 4 We therefore group individual services into six categories that are comparable across the four countries (see Table A2 ).
Second, we restrict the set of destination countries to those countries that are present in all four countries in a given year. Appendix A contains further details on the harmonisation efforts as well as specificities regarding the data in each country.
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To check whether our micro data can be used to assess country-level service exports, we plot the evolution of service exports for the years 2003 to 2007 based on aggregated firmlevel information. In general, micro data may diverge from official service trade statistics because of estimates or corrections that are applied by statisticians. However, Figure 2 shows 2 In the process of switching to a survey for measuring trade in services, the Banque de France reviewed its data collection system and found that the volume of transactions by firms not among the 500 largest had been underestimated (Ranvier, 2012) . The last three columns of Table 1 In Appendix B we further report the decomposition of total trade into service categories and sectors (Tables B1 and B2) . For all countries, the "Other Business Services" category represents the bulk of exports. Turning to the distribution across industries (Table B2) , we find, in line with the previous literature (see Ariu, 2016a , Breinlich and Criuscuolo, 2011 and Kelle, 2012 , that service trade is not limited to firms belonging to the service sector itself, but also that firms in the manufacturing sector are engaged in providing services abroad, pointing to a potential complementarity between goods and service trade. The presence of manufacturing firms in the trade of "Other Services" is strongest in Germany, with a share in total exports of no less than 40 percent, while in Belgium, France and Spain exports of manufacturing firms amount to roughly 15 percent of exports. In these countries, exports Please also note that the statistics presented in Table 1 are calculated before the datasets were harmonised in terms of definition of service codes and country coverage. 7 In principle, differences in the methods of reporting service transactions may also lead to differences in terms of the number of services traders across countries. To the extent that this statistical bias is constant across countries, it should not affect the dynamics analysed in subsequent sections. 8 Note also that the number of goods exporting firms in France decreased during that period, consistent with the development of French service exporters.
of "Other Services" are mainly conducted by firms belonging to the business services sector, as in France and Belgium, or the IT and communication sector as in Spain.
We conclude the descriptive analysis by looking at the entry and exit dynamics of exporting firms as well as their survival in markets abroad; see Table 2 and Table 3, respectively. 9 Table 2 shows that the share of firms entering the market relative to all firms active in service trade is larger than firms' exit rates in Germany and Spain, while it is smaller in France, implying a decreasing number of active service exporters over time. At the same time,
while entry and exit rates are relatively high in France and Spain, Germany exhibits both a lower entry and exit rate, with the share of firms exiting foreign markets relative to all active firms being only half of those in the other countries. Table 3 furthermore shows that entry and exit patterns are also mirrored by the survival rates of firms. French export starters display the lowest survival rate with only about 31 percent of firms staying in the market after the first year.
In Spain, the probability of survival is slightly higher (36 percent), while in Germany more than half of new exporters also remain in the market in the next year (57 percent). In addition, the share of exporting firms that stay active for more than one year is largest in Germany, followed
by Spain, suggesting a relatively steep learning curve of firms in these countries. In contrast,
the learning curve appears to be rather flat in France.
9 Due to the switch to a survey in 2006, we exclude Belgium form this analysis.
Trade margins: differences and similarities
In this section we analyse the cross-sectional variation of business services exports by country, proceeding in three steps. First, we analyse which margins drive bilateral services exports.
Second, we investigate differences across the four countries in terms of the mean responses of their firms to foreign demand and trade transaction costs. Finally, we extend the analysis to account for potentially heterogeneous responses across firms of different size.
We begin by decomposing each country's total exports to destination in year ( ) into two extensive margins, i.e. the number of firms ( ) and the number of services ( ), and one intensive margin, i.e., the average value of exports per firm and service category ( ≡ /( )): 10 Given that the equation is an identity and our variables are in logs, the sum of these coefficients equals unity.
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In Tables B3 and B4 we also present the impact of the cross-sectional intensive and extensive margin for the manufacturing and services sectors, respectively. While we find quantitatively similar results for the services sector, the cross-sectional variation due to the intensive margin is somewhat larger for the manufacturing sector. We first concentrate on the drivers of bilateral exports as a whole (first column, under each country considered in Table 5 ). Here, it appears that Belgian and Spanish exports of services are more sensitive to geographic distance (-1.07 and -0.94) compared to France (-0.66) and Germany (-0.76. To the extent that distance is a proxy for trade costs, this is consistent with the idea that French and German exports of business services are less sensitive to trade costs than those of the other countries. This might suggest that France and Germany are better able in diversifying their exports with respect to more distant markets.
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. The estimated elasticity with respect to foreign demand, as proxied by the GDP of the trading partners, is highest for Germany and Spain (0.99).
By disentangling the effect across the different trade margins (Table 5) , we observe that most of the negative effect of distance on aggregate trade is due to the variation in the number of firms in all four countries. More specifically, the decrease in exports due to distance is explained by fewer firms being able to sell to more distant destinations. As expected, this effect is particularly strong for Belgium and Spain although it is present in all countries.
Moreover, we observe that the number of exported services per firm also tends to decrease with distance. By contrast, distance is found to have a statistically significant negative impact on the intensive margin in Germany only, while it is insignificant for the other countries 14 So far we have considered the average response with respect to distance and GDP.
However, different types of firms might differ in their response to these forces. 13 Apart from distance, cultural proximity and colonial ties are often used in gravity-type analyses to proxy for trade costs. These aspects may also play a relevant role for certain trade relationships of the four countries, for instance, Spanish services exports to Latin America. 14 We also checked the impact of distance of market size for the manufacturing and services sector separately, see Tables B5 and B6 respectively. The results are by and large similar for both sectors, with the only exception being France where distance does not seem to matter for services exports of manufacturers.
belong to size class 6. 15 Then, we run gravity-type regressions at the firm-country-service level separately for each of the six size categories on a yearly basis while controlling for sector and services dummies. Tables 6a, 6b , 6c, and 6d contain the estimation results, which are based on data from 2005.
The results show that in all countries, the impact of the destination's market size on exports increases with class size. More strikingly, the traditional negative impact of distance appears to increase (in absolute values) with class size. The increase in magnitude of the coefficient of distance is most likely related to the fact that small exporting firms mainly serve nearby markets. By contrast, larger firms export higher volumes and sell to more distant markets so that the sensitivity of their exports to variable trade costs is higher. Comparing the sensitivity of exports to distance across size classes within countries, we observe the largest differences in the country with the highest share of small firms, i.e. Spain.
Focusing on the elasticity with respect to foreign market size, we observe that export sales to larger markets increase with firm size, reflecting that larger firms are better able to accommodate higher demand in these markets. Moreover, larger markets may be characterised by more intense competition (Melitz and Ottaviano, 2008) which larger firms are better equipped to bear. German firms tend to be more sensitive to foreign GDP across all size classes. This is especially evident for the firms in smaller size classes which may partly reflect the fact that, in Germany, firms in smaller size classes tend to be larger and export to more markets than those in corresponding size classes in the other countries. Moreover, comparing differential responses across size classes within countries, France displays the largest heterogeneity in terms of sensitivity to foreign demand when comparing the smallest and the largest size class. This may suggest that smaller firms in France have relatively more problems in serving larger and possibly more competitive markets. Growth rates
The previous section highlighted the role of heterogeneity in shaping the cross-sectional variation between firms within and across Belgium, France, Germany and Spain. In this section we ask whether firm heterogeneity also matters for the divergent performance in service trade growth.
As a first step we compute midpoint growth rates of services exports. One advantage of using midpoint growth rates instead of common growth rates is that they allow a decomposition into the contribution of the intensive as well the extensive margin to aggregate service trade growth (see, for example, Bricogne et al, 2010). More specifically, annual growth rates can be decomposed into the contributions of entering and exiting firms, new and retired trading partners, and added and dropped services -the extensive margins -on the one hand, and changes in export flows of ongoing firm-service-country relationships -the intensive margin -on the other hand. Export midpoint growth rates of firm i of service s to destination d from year t-1 to t are computed as
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Aggregate services exports are given by the weighted sum of individual midpoint growth rates:
with weights given by margins. Apart from the intensive margin, the largest contributor to growth was net firm entry, despite relatively low entry rates of firms as shown in Section 2. These patterns are more or less the same for Spain and Belgium (even though the change in the data collection system complicates the interpretation for Belgium) while no clear picture emerges for France.
Having observed the average contribution to growth of the different trade margins, we now compare which types of firms, destinations and services performed better in terms of growth. To this end, we regress individual midpoint growth rates on size class dummies of firms ( ), country group dummies ( ) and services dummies ( ) for each year using weighted least squares:
In order to give the estimated effects a meaningful interpretation, we normalise the estimates by subtracting the weighted mean of all estimated effects belonging to one group of dummy variables from each individual coefficient. Hence, we can interpret the normalised effects as a performance measure relative to the average performance of firms, country groups and services, respectively. Firms' size classes are constructed using six quantile groups based on the distribution of firm-specific weights for each year ( = ∑ ∑ ) which take into account the size of firm both in period and period − 1. 16 Moreover, we consider nine destination country groups and six service categories (see Table A 2). This result is striking since one would expect smaller firms which start exporting to have more opportunities to expand and grow dynamically compared to large, matured firms. 17 In Spain we observe a mixed pattern, where both the largest size class and the smallest size class underperform. This latter finding may be related to the fact that Spanish firms in this size class are substantially smaller compared to firms belonging to this size class in other countries.
The mid-panel of Table 8 shows the relative performance of different destinations. We find that more mature markets such as the euro area or the USA underperform. By contrast, exports to emerging economies like China and India, Asia Pacific or Africa and the Middle East grew more dynamically given that these markets are less saturated.
The relative performance of service categories is depicted in the bottom panel of Table 8 .
We do not find a consistent pattern across countries. The service categories with the most dynamic growth were construction and computer services, for Spain and Belgium, respectively.
For France and Germany, royalties and R&D grew most dynamically, pointing to a more pronounced complementarity to FDI as these services are more likely to be traded between affiliated firms abroad.
16 To avoid a potential bias towards a specific industry in which firms systematically trade higher volumes than in other sectors, we also form size classes by industry and year. Results are quantitatively very similar. The quantile definitions correspond to those described in the previous section. 17 Small new exporters may also test the market, in order to learn about demand for their product and potential profitability; see e.g. Berman, Rebeyrol and Vicard (2015) . Conclusion
This paper uses detailed micro data on service exports at the firm-destination-service level to analyse the role of firm heterogeneity in shaping aggregate service exports in Belgium, France, Germany and Spain during the period from 2003-2007. We find pronounced differences between firms exporting services across the four countries in terms of the number of service exporters, average exports by firm and sector affiliations.
We decompose services exports into different trade margins and find that the number of firms exporting to one market is decisive for aggregate exports to a particular country. While the latter effect holds for all countries, it is most pronounced in Spain and least pronounced in
France. We further show that across all countries, the negative impact of distance on service exports is mainly due to fewer firms being able to sell to more distant markets. Using gravitytype regressions and accounting for the heterogeneity in service exporting firms, we find that export sales to larger markets increase with firm size, while export sales to more distant markets decrease with firm size. The latter effect is related to the fact that export sales to more distant markets decrease with firm size since smaller firms mainly serve neighbouring countries and variable trade costs are, relatively speaking, more important for firms trading larger volumes. This observation is particularly true for Spain. The former effect can be explained by larger firms being better able to accommodate higher demand in larger markets and to survive in a possibly more competitive environment; an effect that is especially pronounced for Germany. We further find that the heterogeneity in responses to market size across the smallest and largest size class within countries is highest in France, which may indicate that small firms in France have relatively more problems in serving larger and possibly more competitive markets.
Finally, we focus on service export growth. Specifically, we decompose the mid-point growth rate of service exports into extensive and intensive margins and find that the net contribution of entering and exiting firms to export growth was negative in France during the sample period, while its contribution was positive in Spain and Germany. Using a simple regression framework which accounts for the heterogeneity in service exporters within countries, we further show that small exporters performed relatively poorly in France during the sample period, while larger firms outperformed other exporting firms. In most other countries we find a very different pattern, whereby smaller firms usually display more dynamic developments relative to larger firms. These contrasting findings are noteworthy since one would expect smaller firms, conditional upon survival, to expand more rapidly than larger firms in all countries. Hence, part of the diverging aggregate developments between France, on the one hand and, in particular, Germany and Spain, on the other hand, may be related to a lack of dynamic development of small service exporters in France. This conclusion is also in line with the higher concentration of service exports in France relative to other countries and the relatively low survival rate of new exporters. Table A1 below presents information relevant for comparability of the four data sets within country over time and across countries.
Data details by country:
Belgian data
The 
